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Abstract
Aim: In our study, we aimed to evaluate the predictive value of first-trimester maternal serum PAPP-A (Pregnancy Associated Plasma Protein-A) and B-HCG 
(human chorionic gonadotropin) levels in predicting pregnancy complications.
Material and Methods: The study included 489 singleton pregnancies undergoing first-trimester screening at the antenatal clinic, with perinatal records 
examined both before and after birth. Cases with PAPP-A <0.4 MoM and B-HCG <0.5 MoM values were investigated for associations with miscarriage, ectopic 
pregnancy, fetal death, preeclampsia, gestational diabetes mellitus (GDM), intrauterine growth restriction (IUGR), small for gestational age (SGA), large for 
gestational age (LGA), preterm labor, premature rupture of membrane (PROM), preterm premature membrane rupture (PPROM), cholestasis, and newborn 
requirements.
Results: In our study, patients with low PAPP-A values had a 2.6 times higher prevalence of preeclampsia, while in the B-HCG group, the prevalence was 2 times 
higher. Additionally, there was no significant association between the high-risk group and GDM, SGA, IUGR, and PROM. 
Discussion: It has been observed that PAPP-A and HCG levels examined in the first trimester are associated with adverse pregnancy outcomes in the later 
weeks of pregnancy.

Keywords
PAPP-A, B-HCG, Obstetric Ultrasound



 | Annals of Clinical and Analytical Medicine

The first trimester screening tests

177

Introduction
Serum concentrations of free human chorionic gonadotropin 
(hCG) and pregnancy-associated plasma protein-A (PAPP-A) are 
used as indicators of chromosomal abnormalities in the context 
of first-trimester screening tests [1]. Placental insufficiency 
could result in a low PAPP-A outcome; PAPP-A and free hCG 
levels are produced in the placenta shortly after implantation, 
and low PAPP-A levels have been associated with conditions 
such as preeclampsia, stillbirth, preterm birth, and fetal growth 
restriction in investigations. However, debate continues 
regarding the findings of studies using free hCG [2].
Today, the combination of nuchal translucency (NT), pregnancy-
associated plasma protein A (PAPP-A) and free β-human-
derived chorionic gonadotropic (β-hCG) and serum levels is 
one of the most effective methods for screening in pregnancy 
[3]. However, maternal and pregnancy-related characteristics 
such as maternal age, ethnicity, smoking habits, weight, and 
conception procedures influence these tests. Multiples of the 
median (MoM) are calculated using each of these variables [4].
The screening method used in weeks 9-14 of pregnancy is not 
only employed for diagnosing chromosomal abnormalities, but 
also has the potential to predict adverse pregnancy outcomes 
based on the levels of these biomarkers  [5].
In our study, we aimed to assess the predictive value of 
first-trimester maternal serum PAPP-A and B-HCG values in 
predicting pregnancy complications.

Material and Methods
The study was conducted between January 1, 2014, and July 1, 
2014, at Sisli Hamidiye Etfal Training and Research Hospital 
Antenatal Clinics. It included a total of 489 singleton pregnancies 
with ages ranging from 18 to 40 years, who presented for first-
trimester prenatal screening tests. Perinatal records before 
and after birth of these patients were examined. The study 
commenced after obtaining approval from the hospital’s ethics 
committee. Demographic information of all patients, results 
of the dual screening test, and serum free B-HCG and PAPP-A 
MoM values were scanned, recorded, and included in the study. 
Out of the 489 patients, those with normal first-trimester test 
results and those with values outside the normal range were 
compared in terms of the week of delivery, mode of delivery, 
newborn gender, birth weight, miscarriage, ectopic pregnancy, 
1st minute APGAR, 5th minute APGAR, neonatal intensive 
care requirement, neonatal death, cholestasis, preeclampsia, 
gestational diabetes, placenta previa, placental abruption, fetal 
death, intrauterine fetal growth restriction, small for gestational 
age (SGA), large for gestational age (LGA), preterm labor, and 
preterm premature rupture of membrane. An analysis was 
undertaken to ascertain whether notable disparities existed in 
pregnancy complications between PAPP-A levels falling below 
or above the threshold of 0.4 MoM, as well as for free B-HCG 
levels below or above the threshold of 0.5 MoM. Maternal 
serum PAPP-A and B-HCG were measured using the IMMULITE 
2000 system analyzers. The data were statistically evaluated 
using the SPSS 16.00 program. This study was approved 
by the Istanbul Sisli Etfal Hospital Clinical Research Ethics 
Committee on 02.09.2014 with approval No.356. In addition, 
written permission and informed consent were obtained from 

the pregnant women. The study was conducted in accordance 
with the Principles of the Declaration of Helsinki
Statistical Analysis
The data obtained for our study were analyzed using the 
IBM SPSS software (version 20.0) within a computational 
environment. The socio-demographic features of the research 
group were presented through cross-tabulations and descriptive 
statistical presentations, involving percentages and numerical 
representations. Mean values and standard deviations were 
provided for continuous variables. The conformity of data to 
a normal distribution was assessed using the Kolmogorov-
Smirnov test. The chi-square analysis was employed to contrast 
categorical variables. A t-test was executed to assess normally 
distributed data between the two cohorts, while for non-normally 
distributed data, the Mann-Whitney U test was implemented; in 
instances with more than two groups, the Kruskal-Wallis test 
was utilized. To explore interconnected variables, correlation 
analysis was conducted. A logistic regression analysis was 
employed to estimate the need for Neonatal Intensive Care 
Unit (NICU) based on pertinent factors. Prediction of NICU 
necessity associated with PAPP-A value was accomplished 
using ROC analysis. The threshold for statistical significance 
was established at a p-value of less than 0.05.
Ethical Approval
Ethics Committee approval for the study was obtained.

Results
The demographic characteristics and obstetric histories of the 
patients included in our study are summarized in Table 1.
Table 2 examines the relationship between PAPP-A and 
perinatal complications. There were 123 newborns with an 
APGAR score below 7 at the 5th minute. Among them, 22 
newborns had PAPP-A values below 0.4 MoM, constituting 31% 
of the population. There were 101 newborns with APGAR scores 
below 7 at the 5th minute and PAPP-A values above 0.4 

n=489 %

Maternal age (years) 28.0±5.5

Paternal age (years) 31.5±6

Gravida 2.1±1.2

Parity 1.7±0.8

BMI (kg/m³) 40.5±7.6

Tobacco Use
Yes 12 2

No 477 98

Newborn Gender
Female 271 55

Male 218 45

Mode of delivery
NSVD 288 59

C/S 201 41

C/S indications

Old C/S 69 15

Fetal Distress 61 13

Breech presentation 16 3

Non-progressing labor 27 6

Macrosomia 7 2

Preeclampsia-HELLP 21 4

Table 1. Demographic and clinical characteristics of the 
patients.
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MoM, representing 24% of the entire population. There was 
no significant relationship between PAPP-A values and the 
5th minute APGAR score. The number of newborns requiring 
intensive care was 117. Among them, 24 newborns had PAPP-A 
values below 0.4 MoM, making up 33.3% of the population. 
There were 93 newborns with PAPP-A values above 0.4 MoM 
requiring intensive care, representing 22.3% of the population. 
There was a significant relationship between PAPP-A and the 
need for newborn intensive care. The need for newborn intensive 
care was higher at 33% in the high-risk group (p: 0.045).
There was a significant relationship between PAPP-A values 
and preeclampsia. The rate of preeclampsia was 2.6 times 
higher in the high-risk group with PAPP-A values below 0.4 
MoM (p: 0.001). There was no significant relationship between 
PAPP-A values and GDM. There was a significant relationship 
between PAPP-A values and preterm birth. The rate of preterm 
birth was 3.2 times higher in the high-risk group with PAPP-A 
values below 0.4 MoM (p: 0.0001). There was no significant 
relationship between PAPP-A and SGA or PROM. The findings 
are summarized in Table 3.
In our study, there was no significant relationship between B-HCG 
values and 5-minute APGAR scores. There was a significant 
relationship between B-HCG values and preeclampsia. The 
rate of preeclampsia was 2 times higher in the high-risk group 
with B-HCG values below 0.5 MoM (p: 0.023). There was no 
significant relationship between B-HCG values and GDM, also 

between B-HCG values and preterm birth. There was no 
significant relationship between B-HCG MoM values and SGA, 
PROM, and the need for neonatal intensive care. The findings 
are summarized in Table 3.

Discussion
PAPP-A is produced by syncytiotrophoblasts and is the largest 
glycoprotein associated with pregnancy [6]. PAPP-A is a 
metalloproteinase that cleaves insulin-like growth factor-
binding protein-4 (IGFBP-4) and serves as an important 
regulator of IGF bioavailability and cell growth. Concentrations 
of PAPP-A in the blood of pregnant women often decrease in 
fetal aneuploidy, and low concentrations can be associated with 
intrauterine growth restriction, preterm birth, preeclampsia, 
and placental abruption [7]. PAPP-A has been characterized as 
an IGF-dependent IGFBP-4 protease. In a study, IGFBP-4 was 
identified as a potent IGF inhibitor in vitro, and the cleavage 
of IGFBP-4 eliminated the inhibitory effect of IGF on various 
systems. This suggests that IGFBP-4 proteolysis functions as a 
positive regulator of IGF bioavailability [8].
Due to the intriguing nature of the topic, there are numerous 
articles available in the literature. In a recent study, uterine 
artery Doppler pulsatility index (UtA-PI), serum pregnancy-
associated plasma protein-A (PAPP-A), and free beta-human 
chorionic gonadotropin (fβ-hCG) levels were investigated 
individually or in combination for predicting the development of 

N n(%) p value OR

Apgar at 5 min <7 123

0.395 1.117PAPP-A <0.4 72 22 (31)

PAPP-A ≥0.4 417 101 (24)

Newborn weight

0.012PAPP-A <0.4 72 2926 ± 538.7

PAPP-A ≥0.4 417 3095.1 ± 519.8

Neonatal ICU 117

0.043* 1.7PAPP-A <0.4 72 24 (33.3)

PAPP-A ≥0.4 417 93 (22.3)

Preeclampsia 69

0.001* 2.631*PAPP-A <0.4 72 19 (26.4)

PAPP-A ≥0.4 417 50 (12)

GDM 68

0.716 1.139PAPP-A <0.4 72 11 (15.3)

PAPP-A ≥0.4 417 57 (13.7)

Preterm Delivery 61

0.0001* 3.201*PAPP-A <0.4 72 19 (26.4)

PAPP-A ≥0.4 417 42 (10.1)

PROM 23

0.761 1.232PAPP-A <0.4 72 4 (5.6)

PAPP-A ≥0.4 417 19 (4.6)

SGA 38

0.105 1.911PAPP-A <0.4 72 9 (12.5)

PAPP-A ≥0.4 417 29 (7)

Gestational diabetes mellitus (GDM), intrauterine growth restriction (IUGR), small 
for gestational age (SGA), preterm labor, premature rupture of membrane (PROM), 
Appearance, Pulse, Grimace, Activity, and Respiration.(APGAR)

Table 3. Relationship between first trimester β-HCG and 
perinatal complications.

N n(%) p value OR

Apgar at 5 min <7 123

0.632 1.117B-hCG < 0.5 70 16 (23)

B-hCG ≥ 0.5 419 107 (26)

Newborn weight

0.414B-hCG < 0.5 70 3022.8 ± 522.4

B-hCG ≥ 0.5 419 3078.2 ± 526.2

Neonatal ICU 117

0.497 1.220B-hCG < 0.5 70 19 (27)

B-hCG ≥ 0.5 419 98 (24)

Preeclampsia 69

0.023* 2.046*B-hCG < 0.5 70 16 (22.9)

B-hCG ≥ 0.5 419 53 (12.6)

GDM 68

0.398 1.341B-hCG < 0.5 70 12 (17.1)

B-hCG ≥ 0.5 419 56 (13.4)

Preterm Delivery 61

0.375 1.376B-hCG < 0.5 70 11 (15.7)

B-hCG ≥ 0.5 419 50 (11.9)

PROM 23

0.227 0.262B-hCG < 0.5 70 1 (1.4)

B-hCG ≥ 0.5 419 22 (5.3)

SGA 38

0.452 1.391B-hCG < 0.5 70 7 (10)

B-hCG ≥ 0.5 419 31 (7.4)

Small for gestational age (SGA), preterm labor, premature rupture of membrane (PROM), 
Appearance, Pulse, Grimace, Activity, and Respiration (APGAR)

Table 2. Relationship of first trimester PAPP-A with perinatal 
complications.
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preeclampsia. However, the addition of these markers to first-
trimester screening tests was not found to be beneficial for 
predicting preeclampsia [9]. Similarly, in another recent study, 
it was concluded that placental growth factor (PlGF) is a more 
useful marker for predicting preeclampsia in the first-trimester 
screening compared to PAPP-A [10]. Another study found that 
low maternal serum PAPP-A in the first trimester is associated 
with adverse pregnancy outcomes, but the predictive values are 
weak [11]. In another study, the addition of  placental volume 
to first-trimester screening tests has been found to be useful 
in predicting the risk of small for gestational age (SGA) [12]. 
In our study, PAPP-A values below 0.4 MoM and B-HCG values 
below 0.5 MoM were found to be associated with preeclampsia, 
miscarriage, and preterm delivery.
Limitation
The limitations of the study stem from its retrospective nature; 
however, the complete patient records within the hospital 
system strengthened our study. Over the years, the discovery 
of new biomarkers will contribute to further advancements in 
research. Undoubtedly, the quest for markers that can predict 
the later weeks of pregnancy during the intrauterine course has 
always intrigued researchers. It is expected that in the coming 
years, with the continuous advancement of technology, these 
topics will diversify. 
Conclusion
It has been observed that PAPP-A and HCG levels examined 
in the first trimester are associated with adverse pregnancy 
outcomes in the later weeks of pregnancy
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